The effects of Gaboon viper (Bitis gabonica) venom on the electrical and mechanical activity of the guinea-pig myocardium.
The effects of Bitis gabonica venom were tested on guinea-pig heart, using both Langendorff preparations and isolated atrial strips or papillary muscles. In the self-paced whole heart, a single passage of 50 micrograms of venom per ml produced in sequence: irregularities of the A-V conduction and decrease of the contractile strength, progressive failure to relax and systolic arrest of the heart. Pretreatment with atropine reduced but did not abolish these effects. Venom recycled through the heart was effective at a much lower dose. The relationship between resting membrane potential and [K+]o was unaffected by envenomation, suggesting that the action of the venom cannot be ascribed to a loss of ionic selectivity of the cell membrane. The peak amplitude of action potentials declined in papillary muscle exposed to venom at physiological [K+]o, while in atrial cells it was affected only at higher [K+]o. Maximum upstroke rate of the action potential vs. resting potential at different [K+]o gave a sigmoid relationship, characterized by a higher upper asymptote as compared to controls, and by a shift of the curve towards more negative voltage values. A marked shortening of the action potential duration, paralleled by a decrease in time to peak tension, was recorded as well. 'Slow' action potentials, elicited in 20 mM K+ solution, were completely abolished within 10 min of perfusion with venom. These results are consistent with the hypothesis that the venom interacts with both transmembrane Ca2+ inflow and Ca2+ binding at the external side of the cell membrane. A transient positive inotropic effect induced by the venom was observed in papillary muscle and in atropinized atrium. This effect was abolished by previous administration of reserpine to the animal or by addition of propranolol to the perfusing solution, suggesting a venom-induced release of both adrenergic and cholinergic transmitters from nerve endings within the cardiac tissue.